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Summary
This paper will initially explore the issue 
of long distance dispersal from subur-
ban gardens of various weeds, primarily 
berry producing weeds, based on the au-
thor’s experiences and research. It will 
begin with several anecdotal case studies 
that have infl uenced the author’s perspec-
tive on the issue of long distance weed 
dispersal and educational priorities. 
These environmental weeds with long 
distance dispersal mechanisms will then 
be compared with a variety of other en-
vironmental weeds that travel much less 
distance. All of the environmental weed 
literature designed for community edu-
cation easily available in the Melbourne 
metropolitan area is then reviewed to 
demonstrate that they are not necessarily 
targeted in the most effective manner. A 
case will be made for the importance of 
well targeted educational strategies for 
the average suburb dweller emphasiz-
ing the control of long distance dispersal 
weeds such as berry producers.

Keywords: Weed dispersal, berry pro-
ducing plants, community education.

Introduction
I have had the pleasure and the burden of 
working in native vegetation across the 
greater Melbourne metropolitan area over 
the last 15 years. In that time I have worked 
in many bushland sites and observed the 
substantial invasive potential and real-
ity of environmental weeds. I have also 
watched the level of weed literature aimed 
at the general public increase markedly in 
the same period; almost every Council on 
the fringes of metropolitan Melbourne has 
developed environmental weed literature 

aimed at their residents. Throughout that 
time I have also spoken directly to many 
people from different walks of life about 
weeds and native vegetation and ob-
served admirable progress in awareness. 
However, I have also observed that much 
of the educational effort isn’t working and 
achieving runs on the board so to speak.

Although I certainly generally support 
efforts to educate the greater public about 
environmental weeds I have observed a 
distinct lack of clear analysis in the target-
ing of the educational literature that ex-
ists. There are often no clear aims for the 
educational efforts and a lack of focus on 
the highest priority problems. The biggest 
issue in my view is the sometimes over-
whelming number of weeds presented in 
brochures, all of which are problematic 
in some situations but overwhelming in 
number for educating lay people. Many 
of the weeds presented in weed brochures 
are only problems adjacent to bushland 
areas or valued garden plants that are very 
problematic in native vegetation but val-
ued elsewhere. Many people ask if all of 
these environmental weeds are problems 
in suburbia in areas distant from bush-
land; the simple answer is no. I will make 
a case that we should target environmen-
tal weed education for the wider public 
on the smaller group of weeds with long 
distance dispersal mechanisms through 
animals or stormwater, not the often over-
whelming suite of weeds presented in 
most brochures. 

Case studies
Loyn and French (1991) wrote many years 
ago now that ‘birds are likely to play an 
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important role in the spread of exotic trees 
and shrubs with fl eshy fruit…’ This fact 
will be clear to many people who work in 
bushland weed control and many years 
of personal observations have shown it 
too be true as well. These case studies are 
presented to highlight real-life situations 
where long distance dispersal of weeds is 
a common phenomenon and has substan-
tial impacts.

Silvan Reservoir catchment
Silvan Reservoir is in the northern Dan-
denong Ranges of Victoria with relatively 
high rainfall, i.e. 900 mm annually. It is 
surrounded by a closed catchment where 
public access is strictly limited although 
the site was purchased from private land-
owners in the early 20th century after al-
ienation. In addition the Melbourne Met-
ropolitan Board Works probably planted 
some exotic species. The surrounding area 
to the east of the main weed infestations 
in the catchment is comprised of small 
farmlets and undoubtedly contains many 
sources of weed seeds. 

I worked extensively in the forest on the 
east side of the reservoir in the early 1990s 
controlling woody weeds. There were ex-
tensive areas of radiata pines (Pinus radia-
ta) heavily invaded by sweet pittosporum 
(Pittosporum undulatum), boneseed (Chry-
santhemoides monilifera) and blackberry 
(Rubus fruticosus spp. agg.). Although it 
was clear that the original framework of 
radiata pine had probably been planted 
and that past disturbance had made the 
site more susceptible to invasion it was 
clear the site was being transformed by 
bird-transported seed. This was clear be-
cause the even-aged pines were surround-
ed by a multi-aged stand of woody weeds 
that produced berries eaten by birds. This 
was the classic pine-pittosporum weed-
scape I have since seen on many more sites 
in similar rainfall zones.

St. Helena bushland reserve
In the winter 1995 I was conducting sim-
ple experiments to determine how to con-
trol quaking grass (Briza maxima) in dry 
box-stringybark forests on the top of a dry 
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ridge near Greensborough Victoria. The 
site was a 2 ha nature reserve surrounded 
by suburbia. As part of the study fi fteen 
1 m2 quadrats were placed and surveyed 
for all other species of plants including 
weeds. The quadrats demonstrated suc-
cessful control methods for quaking grass 
but the other astounding data was the fact 
that majority of the quadrats had small 
piles of English ivy (Hedera helix) seeds 
and seedlings. It appeared that many local 
birds would roost in the branches of trees 
after having their fi ll in local or maybe dis-
tant English ivy patches and deposit their 
waste in the reserve. English ivy was not 
a weed with any signifi cant cover in the 
reserve so it was relatively clear that most 
seedlings did not survive the summer 
drought period but the evidence was clear 
that many English ivy seeds were being 
transported across the local landscape.

Preventing prairie ground cherry 
infestations on a Melton farm
In 2004 I was visiting a farm near Melton 
and talking at length about land manage-
ment issues with the 80 year old farmer 
who owned the property. The old farmer 
was very conscious of weed issues and 
made it clear that he had always made an 
effort to control weeds before they became 
a problem. One of the local weeds that 
has a signifi cant impact is prairie ground 
cherry (Physalis viscosa) and there was one 
area on the farm where he had a keep his 
eyes open for the weed being brought into 
the farm by birds. A windbreak of sugar 
gums (Eucalyptus cladocalyx) was the fa-
vourite roosting site of the local fl ock of 
ravens according to the farmer; he had a 
look underneath this windbreak every few 
months to pull out or spray any seedlings. 
This is the type of observation and action 
that is truly necessary to prevent weed in-
festations.

Invasion sources in Bunyip State Park
Practical Ecology was commissioned to 
investigate and document (Muyt 2002) 
general weed invasion issues in this State 
Park in 2002. This park is in the Central 
Highlands of Victoria and is partially sur-
rounded by private property. It was found 
that ‘weeds are present in numerous plac-
es but most are limited to degraded edges 
[and] the vast majority of weeds in such 
areas are unlikely to pose a major threat 
to the park’. There were ‘several serious 
environmental weeds…noted in the park. 
Blackberry was the only environmen-
tal weed regularly encountered in intact 
bushland but…populations were neither 
large nor widespread’. Blackberry is po-
tentially limited by competition from na-
tive vegetation. ‘Pittosporum populations 
are building up in the far south of the park 
as a consequence of massive infestations 
on adjacent properties. Large populations 
of pittosporum are found directly south of 

the park, on roadsides, creek lines and in 
degraded and higher quality bushland on 
private properties’.

It was clear from the investigation that 
the large size of the park and low edge to 
mass ratio helped prevent the invasion of 
many weeds into the larger mass of habi-
tat. However, two woody weeds dispersed 
by birds eating their berries proved to be 
the most signifi cant concerns.

Ongoing weed control at Wanderslore 
Sanctuary, Launching Place, Victoria 
1995–2005
I have been on the management commit-
tee of this nature reserve owned by the 
Trust for Nature since 1995. It is in the up-
per Yarra Valley near Yarra Junction and 
mostly surrounded by farmlets and pri-
vate land. Over the time I have been in-
volved much weed control work has been 
effectively implemented, mostly by anoth-
er member of the committee Geoff Dur-
ham, with the vast majority of the eight 
hectares being effectively weed-free. Sev-
eral berry producing plants were removed 
from across the bush early on during my 
involvement, including sweet pittospo-
rum, English ivy, cotoneaster (Cotoneaster
spp.) and cherry plum (Prunus cerasifera). 
All of the adults of these particular plants 
have been removed from the reserve yet it 
is impossible to take a walk without fi nd-
ing some new seedlings to remove. It is 
clear that there is ongoing process of seed 
movement onto the reserve.

Materials and methods
Every municipality in the greater Mel-
bourne metropolitan was contacted in 
December 2005 to request and obtain any 
educational literature they provided on 
environmental weeds in their municipal-
ity. It was mostly just fringe areas with a 
mixture of rural land and urban areas that 
publish educational literature; inner pre-
dominantly urban municipalities are not 

yet working on the issue in such as formal 
way. All of the references are detailed in 
the reference section below; 11 brochures 
were obtained. A simple analysis of the 
number of weed species the various bro-
chures presented information on were 
compiled and compared.

All of the weed species covered in the 
various texts sampled were then compiled 
in another table and broadly categorized 
within types of dispersal according to Carr 
et al (1992) and our personal knowledge.

All common and scientifi c names for 
plants are based on Shepherd et al. 2001 
for convenience.

Results 
The number of species listed in environ-
mental weed education brochures is pre-
sented below (Table 1).

Table 2 lists all of the weeds detailed in 
the analysed brochures. There are a series 
of summary facts that the data can be used 
to demonstrate:
• 74 species were covered between all of 

the brochures;
• 34 species out of 74 are considered to 

spread by animals;
• 15 species are spread long distances 

by producing berries that are eaten by 
birds; and

• The majority of the list is spread long 
distance by a combination of meth-
ods. 

Discussion
Much of the experience I have gained over 
time in observing and managing weeds 
on the ground seems quite disconnected 
to the educational strategies being imple-
mented by municipalities in metropolitan 
Melbourne and beyond. Much of the in-
formation is overly complex and poorly 
targeted and doesn’t necessarily respond 
well to the diverse community we live 
within and varying land uses that exist. 

Table 1.   List of available environmental weed education brochures and the 
numbers of species treated within each.

Shire/Cities Number of species 
in brochure

Banyule City Council 38
Manningham City Council 49
City of Whittlesea 20
Shire of Yarra Ranges 47
Cities of Casey and Greater Dandenong, and Shire of Cardinia 90
Mornington Peninsula Shire 14
Maroondah City Council 22
Nillumbik Shire Council 46
City of Whitehorse 45
Knox City Council 29
Wyndham City Council 24
Average number of species covered 39
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Table 2. Overview of environmental weeds described in brochures.

Species
Methods of dispersal

Long distance Short distance

Scientifi c Common Wind Water Birds/
animals Water Ants Vegetative

Acacia baileyana Cootamundra wattle X X
Acacia elata Cedar wattle X X
Acacia longifolia Sallow wattle X X
Agapanthus praecox ssp. orientalis* Agapanthus X
Agrostis capillaris* Brown-top bent X X X
Allium triquetrum* Angled onion X X X
Anthoxanthum odoratum* Sweet vernal X X
Arctotheca calendula* Capeweed X X
Asparagus scandens* Asparagus fern X
Briza maxima* Large quaking grass X X
Centaurium erythraea* Common centaury ?
Cestrum elegans* Cestrum X
Chamaecytisus palmensis* Tree lucerne
Chrysanthemoides monilifera* Boneseed X
Cirsium vulgare* Spear thistle X
Convolvulus spp.* Bindweeds
Coprosma repens* Mirror bush X
Cortaderia selloana* Pampas grass X
Cotoneaster spp.* Cotoneaster X
Crataegus monogyna* Hawthorn X
Crocosmia × crocosmiifl ora* Montbretia X X
Cynara cardunculus* Artichoke thistle X
Cyperus eragrostis* Drain fl at sedge X
Cytisus scoparius* English broom X
Delairea odorata* Cape ivy X X
Echium plantagineum* Paterson’s curse
Ehrharta erecta* Panic veldt grass X X
Erica baccans* Berry-fl ower heath
Erica lusitanica* Spanish heath
Foeniculum vulgare* Fennel X
Fraxinus rotundifolia* Desert ash X
Galium aparine* Cleavers X
Genista linifolia* Flax-leafed broom X X
Genista monspessulana* Cape broom X X
Hakea salicifolia Willow hakea X
Hedera helix* English ivy X X
Holcus lanatus* Yorkshire fog X X X
Hypericum androsaemum* Tutsan X
Hypericum perforatum* St. John’s wort
Hypochoeris radicata* Cat’s ear X
Ilex aquifolium* Holly X
Ipomoea indica* Morning glory X
Juncus acutus* Spiny rush X
Ligustrum spp.* Privet X
Lonicera japonica* Japanese honeysuckle X X
Lycium ferocissimum* African boxthorn X
Marrubium vulgare* Horehound X
Myosotis sylvatica* Forget-me-not
Myrsiphyllum asparagoides* Bridal creeper X
Nassella neesiana* Chilean needle grass X
Nassella trichotoma* Serrated tussock X
Onopordum acanthium* Scotch/heraldic thistle X

Continued on next page/…
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…/Table 2 continued from previous page.

Species
Methods of dispersal

Long distance Short distance

Scientifi c Common Wind Water Birds/
animals Water Ants Vegetative

Pennisetum clandestinum* Kikuyu grass X
Physalis viscosa* Prairie ground cherry X
Pinus radiata* Radiata pine X X
Pittosporum undulatum Sweet pittosporum X
Plantago lanceolata* Ribwort X
Prunus cerasifera* Cherry plum X
Ranunculus repens* Creeping buttercup X
Romulea rosea var. australis* Common onion grass X
Rosa rubiginosa* Sweet briar X
Rubus fruticosus spp. agg.* Blackberry X X
Salix spp.* Willow X
Scolymus hispanicus* Golden thistle X
Senecio jacobaea* Ragwort X X X
Solanum nigrum* Black nightshade X
Solanum pseudocapsicum* Madeira winter cherry X
Sollya heterophylla Bluebell creeper X
Tradescantia albifl ora* Wandering tradescantia X X
Trifolium repens* White clover X
Tropaeolum majus* Nasturtium X
Ulex europaeus* Gorse X
Vinca major* Blue periwinkle X X
Watsonia meriana* Watsonia X X
Xanthium spinosum* Bathurst burr X
Zantedeschia aethiopica* White arum lily X X
* Species introduced to Australia.

Overwhelming and low priority 
information?
Getting the general public to identify a 
wide variety of weeds is a diffi cult task; 
this is clear from my personal experience 
and ongoing lack of general awareness of 
weeds in the community. Several levels of 
analysis were done above to illustrate the 
signifi cant level of expertise that it would 
appear Councils are trying to cultivate in 
the general public. Analysis of the litera-
ture produced the following results:
• The average number of species de-

scribed in a brochure is 39;
• One brochure described 90 weed spe-

cies; and
• 74 weed species were described be-

tween of the brochures.
The analysis may be slightly biased be-
cause the samples of literature were done 
across Melbourne and an enormous range 
of climates. Each Council chose its local 
weed priorities. However, this still indi-
cates the level of detailed awareness that 
they appear to expect to encourage. Learn-
ing to identify many plants can be quite 
diffi cult for the average person. I would 
suggest that the expectations for develop-
ing the ID skills of the local community 
are too high. A better approach may be to 
target smaller groups in particular situ-
ations.

There are also many species on the list 
that do not seem a high priority for edu-
cation because the species do not spread 
very effectively from developed and dis-
turbed areas. For example species such as 
cat’s ears, capeweed, common centaury, 
ribwort, black nightshade and Yorkshire 
fog grass are common in disturbed areas 
but very poor at invading better quality 
bushland sites; they would be low prior-
ity compared to other more invasive spe-
cies. Other weeds such as browntop bent, 
kikuyu, and cleavers do cause signifi cant 
impacts where they occur; weeds such as 
these do have signifi cant impacts but are 
slow to spread outside of disturbed land-
scapes. 

Effective targeting of educational effort 
for different groups in the community
There are many different target landown-
ers in the community. Suburban blocks are 
a completely different situation to hobby 
farms and larger farms. Within urban 
areas people living within close proxim-
ity with weeds spreading into adjacent 
bushland are another important group. 
The current literature as analysed above 
is broad in its scope and information but 
ironically because it is designed for so 
many people it probably doesn’t func-
tion really well for anyone. Developing 

different materials and strategies for dif-
ferent slices of the community might in-
crease the overall effectiveness of weed 
education by Councils. 

Highest priority for actions and 
education: weeds with long distance 
dispersal mechanisms 
It is inevitable that Councils and other 
authorities will continue to provide gen-
eral education for environmental weeds in 
the community. It may be better to target 
these campaigns slightly more and move 
from different themes from time to time. 
For example, the Shire of Yarra Ranges has 
decided to focus on English ivy as an icon 
weed; there are several days over the year 
that it can be taken to the transfer station 
for free. This narrow targeting of efforts 
may easily achieve more than broader ef-
forts because it is simpler for the commu-
nity to understand and implement.

I would suggest that the most impor-
tant priority for weeds education is the 
weeds that travel the farthest. These are 
the most insidious weeds in that they cross 
property boundaries easily and spread 
deep into remnant vegetation. We should 
work on these bird-dispersed weeds as a 
high priority and move on to others as we 
achieve success over time.
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Final points
I have made some simple points to get 
people thinking about the educational 
efforts about weeds. We have achieved 
much in community awareness over the 
last decade but we may be losing effec-
tiveness. I would like to suggest that we 
consider well our weed education efforts 
and work for constant improvement. Let’s 
keep working on new ideas to get our im-
portant messages about weeds and their 
control to the wider community.
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Introduction
Zoochory, or seed dispersal by animals, 
occurs in over 50% of all plant species 
(Tiffney and Mazer 1995). The fossil 
record suggests that mesozoic fauna in-
gested seeds and may be the fi rst recorded 
seed dispersers (Tiffney 2005). Zoochory 
is advantageous to plants by providing 
an opportunity to disperse seeds further 
than can typically be achieved via abiotic 
methods. 

Where suitable morphological seed 
characteristics are present, dispersal can 
occur via exozoochorous means. External 
transport can allow for dispersal distances 
ranging from tens of metres to kilometres 
through attachment to sheep (Fischer et 
al. 1996) or cattle (Couvreur et al. 2005). 
Couvreur et al. (2005) have suggested that 
seed retention time is generally not af-
fected by environmental factors such as 
the weather or the vegetation community 
type, whereas there are interactions be-
tween seed morphology and the length 
of animal fur. Small, light seeds tend to be 
retained better in short fur, whereas larger 
heavy seeds, or seeds with many long ap-
pendages, are retained better in longer fur 
(Couvreur et al. 2005, Romermann et al.
2005). 

Sorensen (1986) has suggested that 
species with adhesive disseminules suit-
able for exozoochorous dispersal are more 
likely to be low growing annuals from 
dry or disturbed habitats, as typifi ed by 
a wide range of burrs. Cattle have been 
reported by Declerckfl oate (1997) as be-
ing major dispersers of hound’s-tongue 
(Cynoglossum offi cinale L.) burrs, a noxious 
weed from North America that grows to a 
height of 50 cm.

Endozoochorous methods, where seeds 
are ingested and pass through the gut, are 
the most common form of seed disper-
sal by animals, suggesting there is an in-
nate ability of seeds to survive digestion. 
Hughes et al. (1994) suggest that such bi-
otic dispersal is generally related to seed 
size, with larger seeds more likely to be 
dispersed by endozoochory than smaller 
seeds.

Weeds occur in all farming production 
systems, with a range of methods poten-
tially available to reduce seed recruitment. 
Techniques for controlling viable seed set 
include chemical control (e.g. spray top-
ping), mechanical control (e.g. slashing, 
tillage), seed collection at harvest, fodder 
conservation (hay or silage) and grazing. 

When seed is collected at harvest, the two 
main options for disposing of the collected 
seed are burning or feeding to livestock. 
Seed left in the paddock after harvest can 
also be spread by livestock, as sheep are 
capable of ingesting grain and seed scat-
tered on the ground (Curtis and Mavran-
tonis 1990, Olson et al. 1997). With the ex-
ception of mechanical control or burning 
of collected seed, these methods rely on 
the remaining viable weed seeds being 
destroyed during the digestion process. 
Poorly digested seed may pass through 
the animal in the faeces in germinable con-
dition, leading to either weed reinfesta-
tion in the original fi eld, or infestation of 
other fi elds. There is also the possibility of 
spreading weed seed to other properties. 

It has been shown that seed from weeds 
(Piggin 1978, Wallander et al. 1995, Olson 
et al. 1997) and pasture species (Edward et 
al. 1998) can pass through sheep and re-
main viable. Piggin (1978) suggested that, 
despite all germinable seed being passed 
within three days, sheep are most likely 
responsible for the spread of Paterson’s 
curse (Echium plantagineum L.) across Aus-
tralia. Control of volunteer crop species is 
also an aspect of weed control that needs 
to be considered. Whilst work has been 
done on the intake or nutritive qualities of 
crop seeds (Curtis and Mavrantonis 1990), 
no reports detail the viability of any ex-
creted crop seeds. 

Rate of passage
Cattle have been identifi ed as a high risk 
for spreading prickly acacia (Acacia nilotica
L.) due to seed dispersal after ingestion 
(Tiver et al. 2001). To minimize the spread 
of prickly acacia, they recommend that 
livestock that come from infested prop-
erties are quarantined for six days until 
seeds have passed through the digestive 
tract. Further, management strategies 
should control cattle movements between 
paddocks during periods when cattle are 
ingesting pods and seeds.

Similarly, it can take up to fi ve days for 
all annual ryegrass seed to pass through 
the digestive tract of sheep, which is in 
line with fi ndings for other weed species 
(Table 1). There is also agreement within 
the literature that seeds can pass through 
the digestive tract of sheep and cattle 
within 24 hours. Therefore, any manage-
ment strategies for controlling the move-
ment of weed seeds by livestock must be 

Weed seed dispersal by cattle and sheep
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